Abstract: Port Louis, the capital city of Mauritius, has been the preferred city for hosting the judicial, political and business activities of the country for the past two centuries. However, new policies have created nine new smart cities in greenfield locations within 10 km from Port Louis, so the capital city is facing economic decline as it is losing businesses, as well as administrative functions. This loss equates to an erosion in municipal revenue along with a reduced interest in contributing to the development of the city; all of which takes a toll on its urban economic landscape, as well as on the broader Mauritian economy. This paper builds from the findings of a focus group study to propose a smart urban regeneration model for the City of Port Louis, which could enable the old city to be restored and regenerated rather than redeveloped in modernist architecture, as has happened in the new smart cities model. A smart urban regeneration model is proposed backed by the pillars of smart infrastructure, culture, metabolism and governance. The proposed model is applied to the context of Port Louis to generate an urban regeneration scheme. The potential benefits in terms of financial outcomes, investment attraction and job creation are explored through a combined application of econometric forecasting models. The results support positive figures of both investment and job creation, and the findings of this study aim at informing and providing the governing bodies of Port Louis with a tangible solution for revamping the centuries-old capital city, as well as demonstrating to the world that smart cities can mean sensitive urban regeneration.
Introduction
Nested in the North-West littoral side of the Island of Mauritius and bounded inland by a mountain range, Port Louis extends over an area of 46.7 km 2 . With a total population of 119,333 inhabitants as at December 2016, the capital city of Mauritius is the most densely populated geographical district of the island with 2954 P/km 2 [1] . Port Louis hosts the only trade port of the island and has been the main administrative centre from a judicial, political and business perspective for more than two centuries. However, within the last decade, there has been an emergence of Techno-parks and privately-owned smart cities across the island which opened a new competitive landscape for businesses and administrative functions [2] . There have been notable highlighted risks that the loss in business and administrative functions from both the state and privately-owned organisations will eventually lead to an erosion in municipal revenue [3] . Lesser financial input will trickle down to lesser budget availability not only for city development but also for its maintenance. This might lead to an increase in urban decay, as has been the case with Detroit in USA [4] . In fact, at the moment more than 95% of municipal revenue is used for administrative ends such as salaries for the employees and the government lacks funds to be injected in existing cities [5] .
ends such as salaries for the employees and the government lacks funds to be injected in existing cities [5] .
The potential of the city has been hailed by many [3, 5, 6] . In fact, Port Louis has long been a vibrant city with rich historical, cultural and multi-ethnic dimensions which cannot be matched elsewhere in the island [7] . However, the cultural dimensions have greatly suffered from the lack of public funds and numerous heritage buildings are at risk [8] . With both the public and private sector losing interest to invest in the capital city, there is a notable trend of urban decline.
To catalyse urban regeneration through private investment in the public domain, an Urban Regeneration Scheme (URS) was proposed to the Government of Mauritius by Gaetan Siew, from the Port Louis Development Initiative (PLDI), in partnership with the first author. The URS was developed built from findings from a focus group including key stakeholders who were asked how smart city technologies could be used to help regenerate an old city like Port Louis rather than build a modernist new town in greenfields as has happened with new smart cities in Mauritius. An URS was devised for the city of Port Louis with the aim to catalyse investment and job creation, and the potential application was calibrated in accordance with local regulations.
Methodology
This paper builds on the findings of a focus group study conducted by Allam [9] aimed at regenerating the urban fabric of Port Louis using smart city technologies and approaches. An extensive literature survey was undertaken in a previous publication [10] where a smart cities framework was proposed. The smart cities framework as outlined by Allam and Newman [10] is coupled with the interpretation of findings from the focus group by Allam [9] , leading to a more inclusive model: the smart urban regeneration framework. Based on this new model, a URS aimed at regenerating the urban fabric of Port Louis is proposed using smart city concepts. The URS consists of a fiscal package of incentives applicable to a designated Action Plan Zone (APZ). An economic quantification is followed to measure the impacts of the URS on the urban economy of Port Louis through investment, municipal revenue, business and jobs' creation. Figure 1 summarises the methodological approach for this study. 
Focus Group Findings

Six Dimensions for Smart Urban Regeneration
The focus group consisted of 31 participants from both the public and private sector employing approximately 24,388 people, where 52% work in the city and 73% transit through the city of Port Louis at least once per day. The group provided six dimensions for how smart city technologies and approaches could be directed towards new outcomes that could assist urban regeneration; the results were detailed in Allam [9] . The six dimensions are: (1) business support; (2) smart infrastructure; (3) governance; (4) metabolism; (5) collaboration; and culture. Figure 2 illustrates the six dimensions in their order of prevalence from the focus group discussion. 
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Figure 2.
The Six identified dimensions for smart urban regeneration, featured in popularity [9] .
Incentives
The focus group highlighted the importance of fiscal incentives as a policy tool for economic regeneration and a business catalyst. Tax incentives are well documented through Special Economic Zones (SEZs) in various parts of the world and have been proven to attract investment and create jobs [11] [12] [13] . Moreover, the rapid regenerative growth can be an attractor for global entrepreneurs who are looking to take advantage of the fiscal incentives offered by government, as this adds a component of trust [14] . Global entrepreneurs have been taking advantage of the liberal tax incentives offered by the government to set up world-class units in these special zones to service the international markets [11] . In Mauritius, fiscal incentives are applicable for smart cities and the freeport, but not for urban regeneration projects, or development in existing cities like Port Louis.
Smart Cities
Through the National Budget of 2014, the Government of Mauritius announced the creation of a series of smart cities. Those were set with a potential to catalyse over USD 3.5 billions in investment during the following years [15] . The strategy was aimed at boosting socio-economic development of the island [16] . Such a project had typical objectives of upgrading the quality of life through innovative practices and implementation of new technologies, but it was directed at greenfields sites. Allam and Newman [10] highlighted nine smart cities on the edges of Port Louis following a modernist New Town tradition. A series of fiscal incentives, showcased in Table 1 , were applicable to encourage the investment in smart city projects. Table 1 . Smart city incentives by the Government of Mauritius [15] .
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A smart city company (holder of Smart City Scheme Certificate) is exempted from the payment of: (i) income tax for a period of 8 years from the issue of the SCS Certificate provided that the income is derived from an activity pertaining to the development and sale, rental or management of immovable property other than an activity with respect to the supply of goods and services (ii) land transfer tax and registration duty on transfer of land into the smart city company for the development of the smart city project, provided that the transferor holds shares, in the smart city company, equivalent to the value of the land transferred (iii) land transfer tax and registration duty on the transfer of land from a smart city company to a Special Purpose Vehicle (SPV) set up to develop a component of the smart city project, 
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Freeport
Within the last two decades, several major projects, under the aegis of the Mauritius Ports Authority [17] , came to light including the creation of over 100 hectares of land through reclamation works and the creation of the Mauritius Freeport Sector [17] . This promoted Mauritius (and Port Louis) as a hub for international trade, where several fiscal incentives are proposed for companies seeking state of the art facilities for storage, assembly and redistribution [18] . Table 2 highlights the various incentives as applicable to port activities. 
income tax for a period of 8 years from the issue of the SCS Certificate provided that the income is derived from an activity pertaining to the development and sale, rental or management of immovable property other than an activity with respect to the supply of goods and services (ii) land transfer tax and registration duty on transfer of land into the smart city company for the development of the smart city project, provided that the transferor holds shares, in the smart city company, equivalent to the value of the land transferred (iii) land transfer tax and registration duty on the transfer of land from a smart city company to a Special Purpose Vehicle (SPV) set up to develop a component of the smart city project, provided that the smart city company holds shares in the SPV, equivalent to at least the value of land transferred (iv) land conversion tax with respect to the land earmarked for the development of non-residential components (office and business parks, Information Communication Technology (ICT) and innovation clusters, tourist, leisure and entertainment facilities including hotels and golf courses, renewable energy and green initiatives) (iv) land conversion tax with respect to the land earmarked for the development of non-residential components (office and business parks, ICT and innovation clusters, tourist, leisure and entertainment facilities including hotels and golf courses, renewable energy and green initiatives) (v) valued added tax with respect to buildings and capital goods (vi) customs duty on the import or purchase of any dutiable goods, other than furniture, to be used in the infrastructure works and construction of buildings under the smart city scheme (vii) morcellement tax for the subdivision of land 2 A smart city company issued with a SCS Certificate is granted accelerated annual allowance at a rate of 50% of the costs with respect to capital expenditure incurred on:
renewable energy (ii) energy-efficient equipment or noise control device (iii) water-efficient plant and machinery and rainwater-harvesting equipment and system (iv) pollution control equipment or device, including wastewater recycling equipment (v) an effective chemical hazard control device (vi) a desalination plant (vii) composting equipment (viii) equipment for shredding, sorting and compacting plastic and paper for recycling 3 The smart city company may sell serviced land to another company to develop a component of the smart city project
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Application for the permits and licenses submitted by the smart city company will be facilitated through the Board of Investment One Stop-Shop and fast tracked through the Investment Projects Fast-Track Committee Possibility of selling a quota, 50% of the total value for customs purposes of the goods re-exported or exported in any period of 12 months, on the local market (Section 7 (5) of the Freeport Act 2004). However, profits generated from these transactions will be taxable at the normal corporate tax [18] . Within such clearly-defined and well-oiled trade boundaries, the port area of Port Louis celebrates a highly efficient and business-friendly zone. This efficiency is also defined in terms of year-round 24-h logistics, emergency and security services, including value-added amenities for cargo handling [18] . However, it did not extend into the main urban area of Port Louis where urban regeneration is needed.
The bunkering sector, as part of the port, is being hailed as a potential candidate for an extra economic pillar for Mauritius [19] . This aligns with the government's Vision 2030, which aims at promoting the island as a petroleum and bunkering hub. A new framework offers several incentives to this end: (i) facilities for private entities to import their own products; (ii) exemption of excise duty, value-added tax and specific levy for bunker fuels; and (iii) discounts on port and ancillary fees together with facilities to carry out secondary activities such as crew changing [19] . These incentives have resulted in a 60% growth in importation of bunker fuels from 2014-2017 [19] . This is also not helping the old urban areas of Port Louis.
Opportunities for Urban Regeneration
Urban regeneration is the opposite of what has happened in smart cities in Mauritius. It is based on steel and glass high rise towers that sit in a landscape that is totally car dependent and not very walkable across the precinct. Such development is not appropriate for the old city of Port Louis, which has many historic buildings and precincts [20, 21] . This paper is trying to determine how smart city technologies and approaches could be used to fit into the old urban fabric and enable it to be restored and regenerated rather than being redeveloped in modernist architecture.
Allam [9] underlines two major policies that are sought to negate modernist urban re-development in the old part of Port Louis, but which could become the basis for smart city regeneration: the buffer zone of the Aapravasi Ghat [22] , and the Landlord and Tenant Act [23] .
Aapravasi Ghat Buffer Zone
Located on the harbour front, the Aapravasi Ghat Immigration Depot ( Figure 3 ) marks the site of arrival of over 500,000 indentured labourers, after the abolition of slavery, between 1834 and 1920. The mass migration was part of the British 'Great Experiment' and was later replicated in other British colonies around the world [24] . The site was inscribed as part of UNESCO World Heritage in 2006 and only measures 1640 m 2 , while its buffer zone amounts to 289,000 m 2 . The buffer zone of the Aapravasi Ghat, commonly known as Buffer Zone 2 [22] , is illustrated in Figure 12 .
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The buffer zone area is part of a very old historic district including World Heritage sites where little development has been attracted to help restore some of the highest value heritage buildings in the world as showcased in Section 3.3.2. The area is a major urban regeneration opportunity. However, the area is not attracting investment as business is scared off by powerful heritage-based regulations.
Development in the Aapravasi Ghat buffer zones is bound by strict regulations underlined in the Planning Policy Guidelines 6 [22] , which was set to preserve the unique architectural language and the rich cultural and historic nature of the place. However, there have been numerous Figure 3 . Photo of Aapravasi Ghat [25] .
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Development in the Aapravasi Ghat buffer zones is bound by strict regulations underlined in the Planning Policy Guidelines 6 [22] , which was set to preserve the unique architectural language and the rich cultural and historic nature of the place. However, there have been numerous complaints by landowners that the imposed regulations are not conducive to profitable business models due to strict height restrictions [22, 24] , mainly limited to two-storey building fronts [22] . While, traditionally, real estate by the waterfront had substantial value [26] , property falling in the Aapravasi Ghat zone is deemed undesirable for development [27] due to regulations that negate development [28] .
With this backdrop, buildings on the waterfront face decay as owners face restrictions of a two-storey building height; thus, owners lose interest in renovating their assets as return on investment is deemed lengthy without an optimal site usage.
The purpose of this paper is to show that a new approach can be taken that brings heritage regeneration into a smart city framework and enables areas where development is restricted, like UNESCO World Heritage Sites, to be restored, thus saving the buildings, as well as enabling significant new investment in new buildings that are complementary to the heritage qualities of the old urban fabric.
Landlord and Tenant Act
The Landlord and Tenant Act was enforced after the devastating Carol Cyclone of 1960, which with wind gusts of 280 km/h, destroyed over 70,000 homes and rendered a death toll of 42 [29] . Figure 4 illustrates the impacts of Carol Cyclone. The act was enforced to ensure that landowners do not take advantage of the devastating situation in the form of a drastic rise in price rentals. It thus ensures a steady rental rise, under current market rates [23] . Driven by the tenant lobby, a moratorium was enacted on the Landlord and Tenant Act to prevent rental price rise. The moratorium expiration was set to expire in 2005, but with a strong tenant lobby, the Government extended the moratorium in 2017 for another three years, till 2020 [31] .
The rental price of property has thus been frozen since 1962 [32] in Mauritius, where tenants enjoy a price equivalent to USD 3-15 in the city centre [33] , protected from eviction, as outlined in the Act. This policy thus impacts negatively on landowners and on the property market in Mauritius. There have been reports that highlight how Mauritian policies favour tenants over land owners [34] .
This renders an environment where building owners cannot afford to renovate their building and prefer to leave it in a state of decay until tenants are forced to leave [28] . Following this, there Driven by the tenant lobby, a moratorium was enacted on the Landlord and Tenant Act to prevent rental price rise. The moratorium expiration was set to expire in 2005, but with a strong tenant lobby, the Government extended the moratorium in 2017 for another three years, till 2020 [31] .
This renders an environment where building owners cannot afford to renovate their building and prefer to leave it in a state of decay until tenants are forced to leave [28] . Following this, there have been numerous cases where landowners have waited for their building to crumble to demolish the site in favour of paid open-air parking, which is more profitable than a building [5] . Planning professionals believe that the Landlord and Tenant Act has been negatively impacting Port Louis over the last 50 years [3] .
However, the lack of development, encouraged by both the Landlord and Tenant Act and the restrictions tied to Buffer Zone 2, is celebrated by some as the area retained its identity [5] . This has contributed to a rise in cultural and tourism attractivity due to historic buildings in the old fabric such as the Central Market ( Figure 5 ), Port Louis Theatre (Figure 6 ), the Granary (Figure 7 ) and the Old Military Hospital (Figure 8 ), amongst others.
Driven by the tenant lobby, a moratorium was enacted on the Landlord and Tenant Act to prevent rental price rise. The moratorium expiration was set to expire in 2005, but with a strong tenant lobby, the Government extended the moratorium in 2017 for another three years, till 2020 [31] .
However, the lack of development, encouraged by both the Landlord and Tenant Act and the restrictions tied to Buffer Zone 2, is celebrated by some as the area retained its identity [5] . This has contributed to a rise in cultural and tourism attractivity due to historic buildings in the old fabric such as the Central Market ( Figure 5 ), Port Louis Theatre (Figure 6 ), the Granary (Figure 7 ) and the Old Military Hospital (Figure 8 ), amongst others. While some sites received government funding for restoration, Allam [38] suggests that renovation alone is not sufficient as buildings remain closed and access to city users voided. They are not going to be saved in the long run unless a significant economic activity is found to provide on-going maintenance. On the other hand, there have been a number of commendable project proposals by the private sector at those public sites aimed at protecting the cultural attributes while celebrating a financially-profitable diversity of use [3, 5] . However, none came to fruition due to the lack of adequate frameworks providing attractive return to developers. Perhaps a new attempt using new technology and approaches from the smart city collection can enable such important sites to be regenerated.
It should be possible to construct a framework for urban regeneration that enables both heritage protection and urban regeneration to make the most of this area; thus, the next section suggests a possible framework.
The Smart Urban Regeneration Framework
Building from prior research by Allam and Newman [10] and Allam [39] , the smart city framework is used in this study to show how it can be applied to urban regeneration of an old city. Allam and Newman [10] underlined the three key dimensions when applying smart cities ideas to an existing city: culture, metabolism and governance. Figure 9 showcases the smart city framework. However, the focus group extended this in two other desired dimensions to promote an inclusive urban regenerative process (Figure 10 ), which provided incentives for the potential change in urban development priorities. The context of Mauritius is one where business has a history of supporting fiscal incentives as a catalyst tool for development [15, 16, 18] . A smart urban regeneration framework (Figure 10 ) is proposed where incentives are calibrated to regroup both the dimensions of business support and collaboration and further implemented to target the dimensions of governance, culture, metabolism and smart infrastructure to provide a smart city not simply with ICT alone in a kind of trickle down system of urban development. It is proposed that the two dimensions of business support and collaboration are coded as part of a proposed package of incentives and then applied to specific areas of the four dimensions of culture, smart infrastructure, governance and metabolism.
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The urban regeneration scheme
A URS proposed for Port Louis is designed to follow and deliver the smart urban regeneration framework based on key areas identified by the focus group and summarised in Allam [9] . Figure 11 illustrates the URS and its linkages to the six dimensions of the extended smart framework.
Action Plan Zone
To ensure the densification and urban regeneration of the urban fabric to create a healthier economy in the old quarter, an APZ is proposed where fiscal incentives shall be applicable. Findings from the focus group, as outlined by Allam [9] , supported that the APZ should be limited to the Central Business District (CBD) of Port Louis. While there is no official designated boundary for the CBD, the Port Louis Outline Scheme [40] defines a 'Core Zone' as showcased in Figure 12 below. 
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Application of the Smart Urban Regeneration Model to the Action Plan Zone
The smart urban regeneration model aims to help bring life back to the area in Figure 12 . It hopes to improve culture, metabolism and governance.
Smart Infrastructure
In relation to smart infrastructure, the prime focus is aimed not only at making the old quarter of Port Louis a tech-savvy area in terms of Information Technology (IT) industries, but also moving towards state of the art smart city processes. Carter [41] proposed three main focus areas for the processes behind an ICT-driven urban regeneration, based on being inclusive, innovative and sustainable:
(a) Digital inclusion: to not only increase access to ICT, but also to popularize and promote ICT knowledge. Such a theme is being proposed in the URS and APZ where knowledge transfer from foreigners to locals is being highly incentivised. (b) Digital industries: to build upon the highly effective energy and communication grids of Port
Louis to lead as a community of digital industries. This requires consequential financial input, which is predicted to be generated within the first few years of adopting the URS (Figures 13-17 ). (c) Digital innovation: to promote a smart approach to all facets of city life including the Figure 12 . Action Plan Zone (APZ) as a combination of both the Core Zone [40] and Buffer Zone 2 [22] . Illustration by the authors.
Application of the Smart Urban Regeneration Model to the Action Plan Zone
Smart Infrastructure
In relation to smart infrastructure, the prime focus is aimed not only at making the old quarter of Port Louis a tech-savvy area in terms of Information Technology (IT) industries, but also moving towards state of the art smart city processes. Carter [41] proposed three main focus areas for the processes behind an ICT-driven urban regeneration, based on being inclusive, innovative and sustainable: (a) Digital inclusion: to not only increase access to ICT, but also to popularize and promote ICT knowledge. Such a theme is being proposed in the URS and APZ where knowledge transfer from foreigners to locals is being highly incentivised. (b) Digital industries: to build upon the highly effective energy and communication grids of Port Louis to lead as a community of digital industries. This requires consequential financial input, which is predicted to be generated within the first few years of adopting the URS (Figures 13-17 ). (c) Digital innovation: to promote a smart approach to all facets of city life including the governance and cultural aspects outlined below, as well as the metabolism aspects of transport, energy, water, waste management, as well as governance issues such as disaster monitoring and control within a safe, resilient and sustainable environment.
This will promote better management of resources and solving parking and transportation issues in Port Louis [9, 42] . For example, it is possible to use new public transport systems like the Trackless Tram with local shared mobility systems [43] [44] [45] . The literature points out the essential role that IT can play in regenerating and even increasing competitiveness and business attractiveness for a city [41, 46, 47] . Fiscal incentives have been provided in the URS that encourage innovation through ICT along with smart management solutions. Moreover, digital infrastructure as showcased by Allam and Newman [10] can be an enabler of other urban dimensions that aim at economic, sustainable and cultural regeneration.
Culture
UNESCO [48] extols the potential of culture-led urban rejuvenation through several key entry points of all of the 17 SDGs (Sustainable Development Goals). Culture is at the core of urban rejuvenation [48] . Old city urban fabric has the structural appeal necessary for cultural heritage due to its architectural character and history [49] .
In terms of built heritage in Port Louis, the low rental price due to the Landlord and Tenant Act is one aspect of the business environment that has been an administrative dilemma for the governing bodies [31] . To cater to this, the URS provides for an exemption from the Landlord and Tenant Act in the APZ. An increase in property rents in the heritage district will provide for a better income flow for the restoration of buildings having a rich cultural significance. Emerging cities have long been struggling to balance out economic development and sustainability [50] , but culture can bridge the gap between these two dimensions or city regeneration [51] . Bertacchini and Re [52] highlighted the laudable potential of culture-led regeneration of Port Louis through its urban heritage. These authors postulated that the capital city of Mauritius can adopt local economic development planning to tap into the rich economic potential of cultural and urban heritage. It is further highlighted that such an approach merges well with both top-down and community-based development strategies.
Moreover, the URS caters to setting up creative and cultural industries, which is expected to be a highly consequential economic contributor [51] . A report by EY [53] supports this claim by showing that the sales of digital cultural goods exceeds that of physical cultural goods, thus showing the economic potential of infusing culture with IT, while touching on a much wider audience. This expands culture to the creative cultural industries, an industry worth USD 2.3 trillions in revenue per year, and 29.5 million jobs worldwide.
In addition, the provision for crowdfunding, previously restricted in Mauritius as part of the 'Public Collection Act', will encourage artists to source funding from the public to support their activities. Such an approach will promote liveability and liveliness in the city of Port Louis. Three such artistic events have already been trialled with outstanding success by the 'Porlwi organisation through their three events: Porlwi by Night, Porlwi by Light and Porlwi by Nature [54] . The smart urban regeneration framework proposes to bridge the gap between economic development and sustainability by focusing also on green industries and a rigorous control of urban metabolism, all aimed at promoting the liveability within the boundaries of Port Louis.
Metabolism
Grafting of ICT within development projects associated with solar energy, water and energy efficiency, shared battery systems and shared Electic Vehicles -Automatic Vehicles mobility systems can now make new urban development fit within the structures of the old quarter [55, 56] . Such ICT includes block chain software for shared services, sensors for monitoring consumption and systems' control for managing flows of resources. This can also promote better management of the city's resources [57] and enable lower cost energy, water, waste and transport services, i.e., higher liveability. This will be particularly important as one hallmark dimension of a smart city is enhanced liveability, which is closely associated with the sustainability of the city [58, 59] . Allam [39] highlights that this is achievable through understanding of urban metabolism for Port Louis.
The URS further calls for refurbishment and construction of new buildings, renovation of public infrastructure while promoting green mobility (Figure 11 ). These major projects will bring economic growth and are thus expected to increase the flow of materials within the APZ of Port Louis; this input, from a metabolism perspective, must not undermine the call for sustainability, so demonstrating low metabolism through ICT support will be high on the agenda for business, government and the community. To such an end, there is a need to integrate social, health and economic indicators into the scheme for urban regeneration as proposed by Kennedy et al. [60] . Moreover, it is essential to consider the impact of materials' flow on the ecological economic system of Port Louis. An assessment of energy needs to be included, as well as a circular pattern of urban metabolism within a sustainable milieu [61] . Newman's extended metabolism model proposes a thorough study of the dynamics of settlements in terms of transport, economic and cultural priorities [45, 62] . Further to this, Shahrokni, et al. [63] called for integration of 'smart urban metabolism', which offers higher resolution as citizens and city officials can get feedback on their choices.
The transport and economic drivers, as being proposed in this URS, require adequate infrastructure and governance systems [45] . This highlights the need for a rigorous governance guideline for the whole redevelopment process [64] [65] [66] [67] . Furthermore, the URS also caters to housing units in the city, which is expected to reduce vehicular transportation, as people shall live and work in the same place [68, 69] . Overall, the URS is expected to promote sustainable development while increasing liveability, but the core of such a feat lies within proper governance.
Governance
The application of the urban regeneration scheme in an APZ will need its own delivery authority to enable all factors to be brought together. A good example of such an authority is the Barangaroo Delivery Authority (BDA) in Sydney, which enabled the regeneration of an old port area adjacent to the Sydney CBD. It was structured to provide full representation from community and private interests, as well as government and was phased out once completed [70, 71] . The BDA was able to achieve a very low metabolism set of buildings along with a strong cultural tourism outcome. For the case of Port Louis, the authority eligible to pilot such an initiative could be the Economic Development Board (EDB), a parastatal entity, which pilots the Mauritian Smart Cities Initiative.
The other governance feature is how to manage the on-going metabolism of the area. Old city urban fabrics have governance structures of low metabolism due to their density and walkability, as well as their transit-friendly opportunities [72] . By combining with ICT, like smart urban management and smart mobility solutions, it can be even better.
The URS promotes key incentives for enhanced investment in renovating public amenities while opening a conspicuous business environment for stakeholders to explore avenues for smart urban management. These core events are expected to create a rebranding of Port Louis from a classically-managed municipality to a smartly managed modern city. For this study, the concept of governance follows Stoker's definition of "a complex set of institutions and actors that are drawn from and also beyond government" [73] . This aligns with the study's aims in terms of private-public partnerships for revamping Port Louis. The literature, however, warns about the potential issue of urban policy reflecting guidelines of business elites [65, 74] . To avoid this ambiguity, the study suggests a regime governance approach that involves a clearly-defined form of collaborative politics [65] . In this type of governance, participants include all stakeholders of the city showcased within the hallmark dimensions of voluntary cooperation based on trust and diplomacy [65] . Moreover, such a governance approach is growth-centred and offers a synergistic cooperation between public and private bodies, which Davies [65] postulated as being able to "achieve otherwise unattainable goals".
This kind of governance approach is facilitated by new smart city technologies such as block chain. The work of Green and Newman has highlighted how citizen utilities can use the block chain to create local shared systems [75] . This approach can be applied to the whole APZ with an on-going management of the core functions of the area.
Quantified Results from the Application of the URS
The basis of the econometric model is provided in Appendix A. It sets out how the Smart Urban Regeneration Framework using an Urban Regeneration Scheme applied to an APZ could result in investment and jobs that would bring the old city of Port Louis to life. The quantification exercise was led by the Port Louis Development Initiative (PLDI) in collaboration with the first author.
Financial Impact
It is estimated that USD 1.22 billions could be generated from investment as a result of the application of the URS. Figure 13 showcases the yearly estimated investment, as well as the cumulative sum. As it was assumed that projects are to start in the next six months from the adoption of the URS, it was noted that by Year 5, sizeable projects are expected to come to fruition, thus highlighting a decrease in investment. It is estimated that USD 1.22 billions could be generated from investment as a result of the application of the URS. Figure 13 showcases the yearly estimated investment, as well as the cumulative sum. As it was assumed that projects are to start in the next six months from the adoption of the URS, it was noted that by Year 5, sizeable projects are expected to come to fruition, thus highlighting a decrease in investment. Public revenue on the other hand is expected to witness an increase as more property space becomes available to host businesses. It is estimated that a total of USD 34 millions could be generated as a result of the URS by Year 6. Figure 14 highlights the yearly and cumulative estimated Value Added Tax [76] , income tax and trade fees revenue. Public revenue on the other hand is expected to witness an increase as more property space becomes available to host businesses. It is estimated that a total of USD 34 millions could be generated as a result of the URS by Year 6. Figure 14 highlights the yearly and cumulative estimated Value Added Tax [76] , income tax and trade fees revenue.
Business and Jobs' Creation
A total of USD 184 millions is expected to be generated from new business activities with USD 157 millions as turnover in the six-year period. Figure 15 showcases the rental income, turnover from new businesses and the increased economic activity, both yearly and cumulatively.
Nine thousand two hundred and ten permanent jobs are expected to be created as of Year 6. It is observed that Year 6 results in a low figure and corresponds to a stabilisation of the creation of jobs with the creation of business activities. Figure 16 showcases the job creation by year and cumulatively.
Furthermore, it is expected that 94,588 jobs are to be created for the six-year period during construction periods. It is observed the low figures for Years 5 and 6 correspond to the reduced investment in the same period. Figure 17 showcases the yearly estimated job creation by year. Figure 13 . Investment generated.
Public revenue on the other hand is expected to witness an increase as more property space becomes available to host businesses. It is estimated that a total of USD 34 millions could be generated as a result of the URS by Year 6. Figure 14 highlights the yearly and cumulative estimated Value Added Tax [76] , income tax and trade fees revenue. Figure 14 . Governmental revenue.
Nine thousand two hundred and ten permanent jobs are expected to be created as of Year 6. It is observed that Year 6 results in a low figure and corresponds to a stabilisation of the creation of jobs with the creation of business activities. Figure 16 showcases the job creation by year and cumulatively. Furthermore, it is expected that 94,588 jobs are to be created for the six-year period during construction periods. It is observed the low figures for Years 5 and 6 correspond to the reduced investment in the same period. Figure 17 showcases the yearly estimated job creation by year. Furthermore, it is expected that 94,588 jobs are to be created for the six-year period during construction periods. It is observed the low figures for Years 5 and 6 correspond to the reduced investment in the same period. Figure 17 showcases the yearly estimated job creation by year. 
Conclusions
Urban decay is a potential danger faced by many cities that struggle to cope with the calls of economic attractiveness, liveability and sustainability. Port Louis may face a similar fate following the setting up of new, highly incentivised, smart cities in Mauritius in greenfield sites that are impacting on business investment in the old city. Rather than continuing with the old way of managing the old city, this paper has suggested a new way, based on a focus group of important stakeholders, that suggested how the concepts and technologies of the smart city could in fact be applied to the old city and lead to its urban regeneration.
Fiscally incentivising economic development as an urban regeneration tool is well documented in Mauritius [14, 17] . However, incentivising to produce outcomes that respect culture, metabolism and governance using smart infrastructure, is new. Some examples were outlined of how this can be done. As such, to ensure a sustainable, smart and inclusive framework for business, culture and people, an urban regeneration scheme based on a smart urban regeneration framework was proposed for revamping the city of Port Louis through fiscal incentives. The urban regeneration scheme is detailed for an APZ in the old part of the capital city of Mauritius.
The expected outcomes of the urban regeneration scheme can be measured through projected investment gains, business and jobs' creation (as set out in Figures 13-17) . The resulting impacts, based on econometric models show promising figures for a six-year period following its implementation. An estimated USD 1.22 billions is expected from investments, while USD 34 millions and USD 184 millions are anticipated for public revenue and from new business ventures, respectively. Moreover, 94,588 construction jobs and 9210 permanent jobs could be created in the same six-year period.
Despite such clear cut positive projections, it remains to be dissected how the actual dimensions interact to promote a rejuvenation and revamping of economic activities in Port Louis under a sustainable setup. It is hoped that the framework developed here will provide the catalyst that speeds up urban regeneration in a sustainable way [75] .
This study seeks to inform policy makers about the potential of cities to be regenerated in their old urban fabric by the use of smart city technologies and concepts based on outcomes that enable the city to make the most of its benefits in culture, metabolism and governance. The URS proposal for Port Louis was adopted by the Government of Mauritius and expanded at the national level through the National Budget of 2018-2019. Many other cities with old areas in decline could benefit from such an approach.
A.2.1. General
Aside from current activities, all new spending, revenues, profits and jobs created were assumed to be incremental on the basis that expected increasing activities would not have taken place without the URS.
A.2.2. Capital Expenditure for Construction
Sizeable architectural projects that are in development were taken in consideration with the assumption that those projects shall accelerate to benefit from the package of fiscal incentives. The total expenditure was fractured in different categories based on the nature of the investment and the intended use of created spaces. For new constructions, a market rate of Rs 50,000/m 2 was assumed, while refurbishments were tabulated with a figure of Rs 20,000/m 2 .
A.2.3. Start of New Constructions
For simplicity, it has been assumed that construction of certain projects shall start in the year 2018. Since the proposal is aimed at the national budget scheduled in June 2018, this provides an assumption of six months, which is deemed reasonable for projects that already possess building permits. It is further assumed that 20% of unbuilt plots in Port Louis would be converted to residential and office spaces.
A.2.4. Occupancy Rate
From estimations of the current market, it was assumed that 15% of all properties in Port Louis are currently unoccupied. This figure was based on expert analysis. Fifty percent of that vacant space is assumed to be renovated as a result of the URS, and only 20% of vacant space is computed for renovation.
A.2.5. Rental Income
The current market rates were factored to calculate the potential income generated by type of space usage. This was further used to model the costs of investment. In addition, due to the upcoming new urban developments in Mauritius and the increasing competition, potential tenants will be tied in lease agreements and will not be able to relocate in the immediate short term. As such, it is assumed that only a ratio of 40% of new space constructed will be occupied by new activities, where the remaining will be occupied by existing activities.
A.2.6. Turnover
The additional turnover and profits to be generated by new businesses and commercial/retail business were based on the ratio of revenue/profits to rental for typical businesses.
A.2.7. Permanent Jobs' Creation
The total number of jobs created from the new businesses (office and commercial/retail) were based on the new surface area occupied by new businesses. As the most common occupancy for new and current economic sectors in Port Louis concerns office and commercial, a figure of one employee for 10 m 2 and 30 m 2 , respectively, was used.
A.2.8. Construction Jobs' Creation
The number of construction jobs generated was based on the national spending from the construction sector and the resulting creation of jobs. Due to market fluctuations, the most recent figures of 2018 were used, which generated 56,500 jobs [83] . It was therefore assumed that 2.3 construction jobs shall be generated for every Rs 1 million spent, per annum.
A.2.9. Governmental Revenue
Governmental income was based on the (1) generated VAT on turnover by new businesses; (2) income tax on profits of new businesses and additional demand from construction companies; and (3) trade licence fees based on new businesses and from the increased revenue from existing ones, thus requiring higher categorisation of fees.
A.3. Limitations
The Author Acknowledges Various Limitations Mainly Due to the Broadness of the Study
The first concerns property value as is threefold: (1) There was an inability to quantify the resulting impacts on property value from cultural & artistic manifestations due to arise. While there are numerous studies [84, 85] that provide an insight on this, no contextual information as to the metrics are available for the context of Mauritius. (2) The URS provides the opportunity to attract investment in public spaces and assets. Research suggest that this impacts considerably on property value [86, 87] , however due to local regulations in place and the limitations of attracting private investment for public services and utilities, no considerable investment would result in the next six years. (3) No provision for property depreciation & appreciation was tabulated in this study, and its related impact on property rental was tabulated. This was due to the fact that controlled rental, through the Landlord and Tenant act [23] , is imposed in Mauritius, and there are no prior local research on the impacts on the exemption of this law on property value.
The second concerns job creation. While the agglomeration model [80] provides a clear pathway to estimate jobs creation, white collar jobs were removed from the exercise, due to the lack of available statistics and data for clear interpretation.
The third concerns revenue and expenditure. The study estimates the investment to be generated as a result of the URS, research underlines econometric models for predicting the ratio of Foreign Direct Investment [77] . However, there are no calibrated models to predict the ratio of Local and Foreign investment and the resulting interest rates for either business or state, which ultimately impacts on revenue generation.
For simplicity and unambiguity, the three factors as described above were abstracted from this study.
